Lysozyme production is a frequent property of potentially pathogenic staphylococci. In the present study, 1,186 strains of human origin, 85 strains of animal origin, and 156 strains of Staphylococcus albus (epidermidis) were tested. Of 1,114 coagulasepositive strains of human and animal origin, 1,098 were lysozyme-positive (98.5%). On the other hand, of 157 coagulase-negative strains which, based on further investigations, belong to the potentially pathogenic staphylococci, all were lysozymepositive. All of the 156 strains (100%) belonging to the species S. albus (epidermidis) were lysozyme-negative. We conclude that lysozyme production is a better index of potentially pathogenic staphylococci than the measurement of free coagulase, especially in cases of strains of animal origin. It is possible that lysozyme production allows a differentiation between pathogenic and nonpathogenic coagulase-negative staphylococci.
issued on the ability of bacteria to produce lysozyme (1, (3) (4) (5) (6) (7) (9) (10) (11) (12) . Among them, the staphylococci have aroused special interest since it became known that the production of lysozyme is limited chiefly to Staphylococcus aureus (3, (5) (6) (7) . Furthermore, a close correlation to a positive coagulase test was revealed. This is important because coagulase production is considered to be characteristic of pathogenic varieties. This raised the question whether the production of lysozyme represents an equally good or better indicator for potentially pathogenic staphylococci. Final judgment must be reserved until a larger number of strains has been investigated. The Cowan and Steel (2) . Properties tested in the characterization of pathogenic staphylococci were as follows: determination of free and bound coagulase, egg-yolk precipitation, hemolysis of sheep cells, and pigment production.
Determination of staphylococcal lysozyme production by the plate method. Micrococcus lysodeikticus cells, National Collection of Type Cultures, London, strain 2665 (the lysozyme substrate), were cultivated on 1% glucose-agar plates for 48 hr. The colonies were harvested, and the cells were suspended in 0.9% NaCl, subjected to ultrasonic oscillations (1 min at 25,000 kHz), and finally heated for 1 hr at 70 C. An equal quantity of M. lysodeikticus cells, which was adjusted spectrophotometrically, was then mixed with liquid 2% agar, four parts agar and one part cells (Oxoid-agar no. 1, containing 1% peptone and 1% meat extract, Brunnengraber, Lubeck; 0.6% glucose, 0.3% physiological NaCI, and 0.2% Na2HPO4; pH 6.8). This medium was poured onto 30-ml petri dishes and, after solidification, staphylococcal strains were streaked over the surface in the usual manner. After 48 hr of incubation at 37 C, the opaque medium showed zones of transparency around the growing staphylococcal colonies, indicating lysis of substrate. The results presented in Table 1 show the correlation between the production of lysozyme and free coagulase by staphylococci of human and animal origin.
An analysis of Table 1 shows wide agreement among the authors cited that coagulase-positive staphylococcal strains produce high percentages of lysozyme. On the other hand, the results also reveal that only some coagulase-positive strains do not produce lysozyme. Although a comparison between the incidence of lysozyme production and production of free coagulase is of central importance in our study for species designation, other activities have been included (Table 2) .
A decisive result is that those coagulasenegative staphylococci, which, because of distinct properties (e.g., bound coagulase, pigment production, egg-yolk precipitation, and hemolysis of sheep cells) are to be assigned to the potentially pathogenic staphylococci, produce lysozyme in 100% of the cases. Therefore, lysozyme production could be a useful indicator to differentiate between nonpathogenic and potentially pathogenic coagulase-negative staphylococci. This is obvious particularly if an analysis of a great number of staphylococcal strains is made, a fact especially apparent in strains of animal origin (Table 1) . Such strains may be more certainly recogriized in the production of lysozyme than in that of free coagulase, since the type of plasma and the anticoagulant may affect the result.
DIscussIoN
It is well known that the production of free coagulase is used at present as an index of potentially pathogenic staphylococci. Our investigations of a greater number of strains proved, as had been suspected by other authors (3, 5, 7) , that lysozyme production may be a better indicator of the potentially pathogenic staphylococci. For practical purposes, the species characteristic "lysozyme-positive" is also recommended, because the test for identification is easy to perform and sensitive, and coagulase reaction is perhaps superfluous. [On the other hand, the plasma coagulase test using plasma of different animal species should offer new possibilities of differentiating staphylococcal strains (8) .] A discrepancy between our results and those of Hawiger (5) exists on one point. Hawiger describes lysozyme-positive strains of the species S. albus (epidermidis). His results (Table 1) cannot be verified either by other authors or by us, and the matter must be further investigated.
The generally higher incidence of lysozyme production by potentially pathogenic staphylococci compared with hemolysis of sheep cells, plasma agglutination, egg-yolk precipitation, and pignent production among coagulase-positive staphylococci is apparent. The lower incidence of lysozyme production among coagulasenegative staphylococci allows the supposition that the presence of lysozyme would be more indicative of coagulase-positive strains than could be achieved with other tests. Thus, lysozyme production is to be recommended as a way of differentiating between nonpathogenic and pathogenic coagulase-negative strains.
